BACKGROUND: Chronic suppurative otitis media (CSOM) is an inflammation of the middle ear and mastoid mucosa with perforation of tympanic membrane. Mainly disease of developing countries like Nepal, CSOM results because of illiteracy, poverty and poor hygiene. Haphazard use of antibiotics and increasing use of newer one has led to persistent change in microbial flora. The aim of this study is to determine the incidence of CSOM and its causative agents.
Introduction
Chronic suppurative otitis media (CSOM) is characterized by a persistant discharge from the middle ear through a tympanic membrane perforation [1] .The disease is classified into tubotympanic and atticoantral depending upon where the disease affects [2] .
It is an important cause of preventable hearing loss, particularly in the developing world [1] . Annually it affects between 65 to 330 million individuals and cause 28000 deaths per annum [1] . In Nepalese context prevalence of CSOM is 5% which is higher than other countries and more than 55% of these cases occur in school going children, most of them belonging to the lower socio-economic class [3] .
Most commonly isolated aerobic bacteria in CSOM are Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus, Streptococcus pyogenes, Proteus mirabilis, Klebsiella spp [4] .
Fungal infection of the middle ear and external auditory meatus are common as fungi thrive well in moist pus and the mostly isolated fungi are Candida species and Aspergillus species. But the type of organism isolated varies between the geographical areas and other factors [5] . It is nowadays rare for an otologist to see ears with discharge that have not already had the bacterial flora modified by antibiotic therapy since most patients attend the hospital very late when treatment becomes a problem and cultures are frequently sterile. This may be because of microbial resistance to these antibiotics thereby suggesting their failure leading to continuation of purulent discharge in the discharging ear [6] . Hence, providing pattern of modern day isolates and their sensitivity toward antibiotics was the centre of this study.
Methods
Cross sectional descriptive analytical study was carried out at the department of microbiology in Dhulikhel hospital, Kathmandu University Hospital from April 2011 to March 2012. One Original Article hundred and five clinically diagnosed CSOM patients, having ear discharge for more than 3 months with unilateral or bilateral disease attending out-patient department of ENT, were included in this study. An otolaryngologist diagnosed and evaluated CSOM by otoscopic examination. Then using sterile cotton swab, ear discharge was collected through perforation in the tympanic membrane via sterile aural speculum to avoid contamination from the skin of the auditory canal. In case of bilateral infection, samples were taken from both ears. So, in total 123 middle ear samples were collected from the total 105 CSOM patients. Samples were then immediately transported to Microbiology department.
Each patient requested for culture was directly interviewed for his or her clinical history during sample collection. The preformed performa was filled documenting age, sex, and clinical information including side of ear affected, and types of CSOM.
Samples were inoculated into sheep blood agar (SBA), MacConkey agar (MA) and Chocolate agar (CA) for isolation of aerobic bacteria and incubated aerobically at 37°c for 24 hours. For isolation of fungi, samples were inoculated into two sabouraud dextrose agar (SDA); one incubated at 25°c and other incubated at 37°c for upto 7 days. Antibiotic susceptibility testing of bacterial isolates was performed on muller hinton agar (MHA) by Kirby Bauer disc diffusion method using CLSI guideline [7] . Results obtained were analysed by SPSS version 16.
Results
Out of 105 cases studied, 78(74%) had tubotympanic type of CSOM and 27(26%) had atticoantral type. Unilateral infection was seen in 87 (82.85%) patients and bilateral in 18 (17.15%). Of the cases studied, 55 (52.38%) were male and 50 (47.61%) female. Similarly, higher incidence of CSOM was seen in 1-10yrs of age group and it decreases as the age increases. Figure 1 shows the age and gender wise distribution of CSOM. Staphylococcus aureus the most predominant organisms isolated in this study was found to be most sensitive toward cloxacillin and gentamycin whereas most of the isolates were resistant to penicillin. Out of 60, Staphylococcus aureus isolated, 4 (6.67%) were found to be methicillin resistant (Table 3) . Similarly, Proteus species were 100% sensitive to ceftriaxone and norfloxacin (Table 3 ). The antibiotic susceptibility testing for Pseudomonas aeruginosa showed 100% sensitivity toward amikacin (Table  5) . 
Discussion
In this study male predominance was higher (52.38%) than female. It is in accordance to other studies [8] [9] [10] but is in contrast to study done by Loy et al and Mansoor et al [11, 12] . Age group 1-10 years had the higher prevalence of CSOM 28.57%. Study done by Shrestha et. Al. and Jha et. Al. also found the similar result [13, 14] . High prevalence rate in children may be due to multiple reasons as young children and infants may have low resistance and also because of relatively short Eustachian tube. Due to short Eustachian tube, infected material from the nose, adenoids and sinuses passes more readily along the Eustachian tube to the tympanic cavity, particularly during coughing, sneezing, vomiting, and forced feeding commonly practiced in our environment with the child's nose blocked, while being held head down and half prone [15] . It may be also attributed to the fact that they are more prone to upper respiratory tract infections. Furthermore, cold weather predisposes children to upper respiratory tract infection. Poor hygiene and unorthodox approach to treatment like use of unconventional ear drops and concoctions such as oil and honey into the middle ear may initiate the proliferation of opportunistic pathogens leading to blockage of Eustachian tube [16] .
In the present study Staphylococcus aureus was found to be the most predominant organism 54.54% followed by Proteus spp 13.61% and Pseudomonas aeruginosa 12.73%. Higher prevalence of S. aureus in this study also resembled very much with Park et al having 54%
of S. aureus [17] . The result is also in harmony with other studies [9, 13, [18] [19] [20] . In contrast, Gul et al and Iqbal et al isolated higher
proportion of P. aeruginosa [21, 22] .The reason behind S. aureus to be most prevalent organism might be because it is an opportunistic pathogens and a normal flora of skin, but when it gains entrance into the human body it causes infection to tissues and mucous membrane [23] . In different previous studies [16, 24, 25] , anaerobic bacteria were also isolated but we have not included anaerobic bacteria in this study.
Thirty one (21.98%) fungal isolates were obtained in the present study which was similar to the previous study carried out by Nia et al in which 24 .57% of fungi were isolated [20] .It has been postulated that the prolonged use of topical broad spectrum antibiotics leads to suppression of bacterial flora and subsequent emergence of opportunistic fungal flora in the areas of oral cavity, gastrointestinal tract and vaginal tract. Likewise in case of the middle ear, fungal infection supervenes because of prolonged use of topical antibiotics. It happens because of settling of fungal elements like spores from external environment in the moist and alkaline medium of middle ear discharge and debris. This finally leads to the development of mycotic otitis media causing intractable otorrhoea [26] . Of the fungal isolates, Aspergillus spp. predominated which was similar with the study conducted by Shrestha et al and Loy et al but in contrast, Parveen and Rao found Candida spp. to be the most common fungal isolates whereas only Candida spp. were isolated in the study done by Nwabuisi and Ologe [11, 13, 20, 27] .
In this study almost all bacterial isolates were found to be sensitive toward gentamycin. Study done in Bir hospital and Om hospital, Nepal also found gentamycin as one of the effective antibiotic [14, 28] . In the present study S. aureus the most predominated organism had high sensitivity toward cloxacillin and gentamycin. The result is similar to the restrospective study carried out in Bharatpur, Nepal [29] . Of the S. aureus isolated, 4(6.67%) were methicillin resistant which was similar with the result of Iqbal et al [22] . Isolation of MRSA could be community acquired infection as all the patients included were out patients [22] .
Conclusion
Staphylococcus aureus was the most common isolates and was most sensitive to Cloxacillin followed by Gentamycin and Chloramphenicol. For overall bacterial isolates Gentamycin was found to be the most effective drug. Aspergillus spp. was the mostly isolated fungal isolates of which A. fumigatus predominated.
